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(54) [^W^>^3 *tfl£* h^f—fr** h (SS*I$&) 

mmmm yu-^mit 

(57) 

mm] *e#\*i/h<{— t*^ ge-p 

ON (Gigabit Ethernet (3£^iM!) -Passive Optical 
Network) AfC*5lt 5 »fP*a*jSfeat^-t03i-S— 

m&X*±fa%fc : j£\Z.%$l,XteTr)M(T\me Division Mul 
tiplexing)*S;S:8ffl-rSo -Ofcfc. #3B91ti:GE- 
PON^^AT^tf h^f— H (3£^fStl0 

-t*^h (S»SS«0 7l/-A7^yhOilS: 
dit, ^ ®-BHE*>f — y H (SftfflfS) ^i'— 
fcH5gi-5G"E-PON«tBIHTiBa, WW) 
ONUS*. iiAPONUfift, u^^i^^RrJWm^ 




u 

CVJ 



-1 ~ 



lffl#SU OLT\ Sfi^tfci^^yy^^ 
?>450DN3fctJ s aRO0NU4:*4< £ 
tfy h>f-f*y h (£&S5«D GE-PONy^fA 

( a ) O L T3fts«J»!JBIb«^«SaWlcl^»«#Sr«ft<0 

tticeassn-swfflw -j§-<o*<o— -o\cmm%&t>'&z>m 

(b) mJlE^m^^^-o^^^^^fcONU /o 
,£U c O N U £ co f — ? Sriffi * * 5 fc <o =7 is ^ A 

an-* an** 

(d) flMERTTOtMML UBOLTdS, ONUM 
hlC0NUl^I*t50NU«rI®U ^rCDONU 
0#^ic>ct-r^fffc^ONU ID£4-;tfc^ it"JlB#r 

O N U It^r 1^ f 6 O N U ^ IBS 
S:itt65CtS:»a^t5GE-PON^fA© 

I if *s 2 ] ffircaflu&# 7t^-A^JtfcoNu^ 

y u— A^^nfcR T T.«rfflv<T*&jE-r* ( e ) 

* blC«*5l»**l1B««>GE--PONi/^? t -&<0» 

(f blc«^SI8*3SllBiROGE-PON^- 

[»*3S4] Buisw»aa»5*7u-A^fi, onu 

gf) MAC/n-K^77K^«ONU ID 
(Btt)5ll*SU5S©GE-PON^f^»ffiA 

iss*3g6j olt, sii^-cw^^y^^^ 50 
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fj^ODNMt^ONUm< <b t > iix.5GE 

- P O N i/X A OlW *3a*J5felCd3 V , 

( a ) ffilBffift<0 ONU jftS^trlBO L T <OHM«#lcS<5 

(b) iftlS^OONUCO?^ ^fc tClEI&£*Lfc^ 

(c) WlBl^fflfS#lc^^^fc*rfc^lg»*ix^: 

(d) fl9iaii*pa«H*7u— ASrSJtfcoLT*^ ffir 

V^RTTS:ftjM"5ifie£, 

(e) tlWBRT T <D$tn&> iufBOLT^ ONUU^ 
h^ii*qONU««SrlS*-r5 0NUSr»«U -fc^O 

1E*ffcftONU I D^r/HUlBRTTSr^tpa^JCS^^ 
^AcOlM^SI^fe, 

TFpJ# &t>*±ft # 31® K. «£ £ HJWblRSSSr ttllBa&Jtc^ 
ic*^ £ Jxfc RTT» > TffiiEi- * ( f ) iMS 

i-5ii*p»»3?*7 A«r3f3e^ia»«*twe3S'rs 

At/ffirlBii*Pa»S*7 AS:±r6l#eiSi"S.(i i i) 

[f»*58i olt n Sft^-efes^/y^^^ 

(a) ftn&mzx zm^ffiJE-Tzfrwcm 

•^tf^^>- h7 ASr1fi3S<OONU^e5IS"t"S5aS 

t, 

(b) iiuie^>- h7i/-A«:gltfcONU^uy 

(c) BifE^v^^S*7i/-AS:S«tfcOLT 
^7^h7^l:Wc^>"^^71/-A 



1 

I 



(3) 

3 

SrtSrtf it6GE-PON^f^©!tl)fPM* 

36^450DN&tfllRWONUS:*ft< £fcfli;t6G 
E - P O NS/^^A<plfcf^*a*ffi^V>T, 
(a) . fflr«#ja-TR*«*«r-*^.5fe«>lCfflrlBOLT 
i)K fi»ONU©B», W*»jar**«^S:^i-5 0 
NU ID, HWWl^SJ^WEfc. >7^>Nis 

-rase*. 

tSGE-PON^ 7A^lM*i£o 

3&»b450'DN»(W!ft©ONUS:W< £t>{§;L5G 
E-PON^fAt\ HafBOLTta»<OONU^<0 JO 

/«4rs' hOBM*«rjsPb**»«LA s 1B«kSixSSOP7-f 

1 3 ] «rE^4r 5/ h <Dmm&<< — * h 

(SfifflS) PDUi:Rat5PON^y^*7^ 
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SdtSONUSr/TtONU I Dt, 89Effl»OON 
ONU^tONU I D £/&S15^£*L£ONU I D7 

SSB-f— iM^ h .(SMSS58S) PDU»^^- 
tfiS^i 2 E*W> — ih** h (3£«iSflD ^ 

[H*S14] WE^yhWiS^ATM-PDU 
(Cg^ f 5 P O y ^-1^*7 ^ Kli> . 

8(rEOLT^TlpJ#^y h*:eaSi"S»frliix^y h 

ONU^tONU I D<b^lE^$tt50NU ID7 

$ «a*SB« S tuS « S 7 w — ^ K t > 

iflBATM- PDU$rl^v>fc^yy— — AttflVtRsOS 

[W*3gi 5] olt, SK^-CfcS^^y y# 

E-PONv'^f^X% mJ|50LT^BtllSlg^OONU 

h©aafcB»ji-sfc*©««A s E«*ns^^r 
p o N^ignff tc&mtzmffl ^ -f ^wa^Bft s tt6«i 

ONUI^*I*O^ONU I D^EftSttSBS^F 
ONU ID7>f-^Kt, 

mMWfc? ^^7- /RjKofc*fcCRCW«d s E 

MAC^- K?*77 K^SrttSB* 
915 B«<?5 V I* A«5S 0 
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5 . * 

E-PON^r^T% ffllEOLT£mj12lf^<OONU 
£ <DmXte&£tl% P O N^f^fr^fc^O P O Nfl&tB 

ONU ID7>f — /l' K b s 

ffil'BOLTi;:J:9Srfc^5>nfcONU I Deleft 

BU IB O L T £ bu 1S« O N U (7) * ^ *fJ6 O N U b <D R 
T T#lS»£*b* RTT7^ -/V K £ „ 

[«*S19] OLT, gB^"Cfc5^7 P y 

E-PON^fAT% mJlBOLTi:mjfe1S^C0ONU 
£ Of^X*feiS ^WPO N«ffiHfr<0/c «><Z> P O Nfilffi 

' /^y >OBBJ&SrJSPf>-frSfflF«36 s 1B»$*tS SOP7^ 

poN«t6iitT^s*eyw^^^w** s E«stt6Sij 

I D7-{^ 

a*s|B»*tb-5 HC S 7 V — A- K £ £:{ire;LTft £ r. £ & 
[|jf*JS2 0] OLL $»*ftfc5^7'!)y^ 

E-PON^rAT\ fflfEOLT£Miy£ft<0ONU 
t <DfflX'fcT& £ *L 5 P O N«SE3lfTtf>fc: «><D P O Ntt&Sg 

/n/t^z H<D|||i&Sr*nP>i3:Sffifa* s ISeS^6SOP7>f 
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I D7-f-^ K£> 

$&^fE^£tb$HCS flsYk* X.X t£ Z> Z b 

[fjj*l2l] OLT, Sfj^fcS^/yy^ 
E-PON^fA-e, tffiBOLT£flME*lftOONU 

b (DfflXfcm £ P O NM%£'MfT<vtcfr(0 p o N#f£ 
ho^^^r^q^-tir'StS^^IB^^^^ SOP7^ 

I D7^/I^ 

r 1M X4r^i-fflpa*sfla« $ *l5 * — £ 7 ^ — ,v K 

[Bt#jg2 2] olt. stt*^-e*>6^xy 3/^ 

30 ^feftSODNXt5lSiS:<OONUS:^ft< fc t>ii£5G 
E-PON*>*^-*1»x ffi1EOLT£^lEl£*C0>ONU 
£ <fc|fflTM£5££*t<5 P O N^H^^fc^CD P ONiffi 

/^-x hoM/*«r»ib-lirSiff«35 s l2«S*tSSOP7>f 

^ PON«ffi^«^Sft»Jffl^^X««^E»*tbS*J 
®^>{/7^-;wKi:, 

WEOLT*s±fRl*7 f -*eiS*^*«iat:*ONU<0 

fluffi^^V H7U- ^^Sffi-50NU<D I D*s|B»S 
tl^ONU ID7^-^Fh 

;vKt, . ■ 

^^^-^-fey h7>f — ^ K b > - 
5C? J±MtS7-< 



7 

mw&) yffiiEmfcnzm z frzmmm ^^^^ 

witty? ^vy u-A©x7^«ofc*^cRcit« 
[i»*3S2 3] olt, ssj^-cfe^^^y V* 

^ f) ^ § O D NiMt^O N U < ^Mi^G 
E-PON^r^t\ fltlEOLTtSfrlBlSft^ONU 

t ©ro-ceasstt* p o N«ffin^fc*© p o Nmm 

jSlfl7U-A0 5t>, IIW«JWftt^fc«&*>OAM 

/<<Jr -/ h <£>ffig £ EB'Ji" 5 It lb (Dm «#1Eft £tl*'<4r 
»^^/7>f-/VK^ 

O AMrtS* s E«$ *b£ O AM^7 ^ — K t , 
HUlSO AM7 U— AtD^— ,£JStf>/c#fCC R CfflfSd* 

E0J^HCS7^-/i/K<h, Srfltx.t4Sr 

[000 1] 

mm<om-r^w^m swj**pa#«(p. 

assive optical network) V* A 9 , 

-pon) ^x^icjoJt^tb^AJE^^t/^e^-r- 

[000 2] 

[ffi*(ogf] —/Kid, «B»*»e>tr/u9 ff -f v^fttf— 

«^S*-COiPA#»lW«^^^«>*-. xDSL(x-Dig 
ital Subscriber Line), HFC (Hybrid Fiber Coax) „ 
F T T B (Fiber To The Building), FTTC (Fiber To 
The Curb) , F T T H (F i ber To The Home) & ¥<D&m 

FTTx(x=B, C, H)(7>J:S«ffi»S!*?JDA#ffl(Act 
ive Optical Network: AO N)«^<tSffii6S!FTT 
gftS!#*nA*llfl (Passive Optical Network: P 
ON)Mia6Si)f FTTx tlZfrtfbthZo PO 
N teSl&SS^fc £ £ (poi nt-to-mu 1 1 i po i nt) <D 

h#D^-(topology)S:«-r5»S«36^J:0, ^> » 
«Ftt^«>5**DA#iH^rS*-«fe^ bTffi^Sjh/Cl^o 

[0 0 0 3] PON tt-o<0*»i»»ilS3£« (Opt i ca I L 
ine Termination: OLT) fcffi»<O3te*0A%ffi3£«(0pti 
ca I Network Unit:ONU)£ "1XN" <0%®M%ft& 
^(passive optical spl i tter) ^Tjl££-r£ r. t 
j; 9 > — 5^— *r*J*i"53t*PA* 

mffl&X&Zo :&3£, I TU-T (International Telec 
ommunication Union-Telecommunication section) X 
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^(Asynchronous Transfer Mode-Passive Optical Netw 
ork : ATM- PON) v^^r A^f^i ^ft^^r I 
TU-T G. 982, ITU-T G. 983. K ITU-T 
G.983.3£ bT^C^fcb/Co £^>K:> IEEE(lnstitu 
te of Electrical and Electronics Engineers) 802. 3ah 

TF-Cli. ^c*r#^^tcs<5< GE-PON^T 
[0 0 0 4] mi-, ja»A**© ! ¥3lf^yF^-'**y 

MAC (Medium Access Control) i^W^^W^it^tl 
T*5»9, tOrt§ttIEEE 802. 3 z RXf I TU-T 
G.983. lUlBB^Jh/O^So ATM- PON(C^ft6M 
ACffiO- bTte, GhaibehfriH-^ 1999 
^11^20^tfCO "PROTOCOL FOR DATA COMMUNICATIO 
N OVER A POINT-TO-MULTIPOINT PASSIVE OPTICAL NETYIO 
RK" <DftW<D£fa&%irZ>%:m%f$FWS5. 9 7 3, 3 7 

4 -^^mmcm^ £ tix v > s Q 

[0005] «!Wls»^a>ii*©,S*t***l!iJ:5*^ 

20 try h>r— h-(sftffi«) «ip7u-^*5g«:a 

1 1^1% £fc", aWb»^ii«CDATM-PONiy 

^o^^^^-nyF -era. A 

^^^opoNv'^7 l A^^*i-5^tg^-ov^T^i 

M^M^PONMi bTti, 
Ji^bfcJ: ATM-PONWtl^^Ktl 

[0 0 0 6] tptt^^ATM-PON^fAfl . 

ti|£r-r5-o(£>OLT 1 0£<afr o OLTIOIWD 
— h /Kn — H5I^^1"60DN (Optical Distribute 
n Network) 1 6 ^ggjftSttSo QDN16I4OLT10 
ri^fci^tt^Tft^ (Downstream) 7 U—M.&ft 

SEU ifi^±rpJ# (Upstream)^— ^7 U—^^r^fi^b 
TOLTlO^em »OONU12a, 12 

b, 12 cliTfpltr- ?7U—J*&g:m bT*&SSH£/H 

# (TERM I NAT I ON USER) 1 4 a , 14 b, 1.4 c Mgtfc 

b, Wf)*^ffl^^57-^S:l^tT-^7i/- 

fflfHa, 14 b, 1 4 c teNT (Network Terminal) 

^^PON^fflR^ffi**a^*PA#lffl»«83S«S:v^. 

[0 0 0 7] i.2(:^l/c«t^j:ATM-PON^T 
i*te5 h W-£t>r XS:*f 5 A T M-fe/uSrf- 

T, OLTlOttTfit^U-ArttWko'ONUl 2 
i <7)#^{C^ia$n5T^]t^^^ajS^i-^A"^ ; 5o $ 
50 ±rp]#eiS^»^ OLT10(lTDM(Tirae Di 
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vision Multiplexing) Ml-l^^tl&^ONU 1 2 

a, 12 b, 1 2 c frbmmZ titer— *\ZT*±X1T 
£o OLT10»ONU12a, 12 

b, 1 2 c b<Dm\C&1$t£tltLODN 1 6 tegl^^T* 
fc5o Ufc^oT, OLT1 OliUy^y^(ranging) 

50DN 1 6X'<DT-?ffi$Z&mrtZ>£ ^tcUTV^o 
OLT10l«ft©ONU12a, 12b, 1 
2clcTlRl#7 f -^S:fiiStS»*, ONU12a, 1 
2b, 12ch »«(SI»<Z>fc«><75l«#^— Rtwt*** 
g^Ofc^^OAM (Operat ions, Administration an 
d Maintenance)^ 9 -^fcfc, 

^ 0 Bt D i" 5 A T Mir yuxtt— JK A T Mir yv-rt fctt 

[0 0 0 8] _b5z£ UfcJ; ATM-PON^fA 

/Sfct^/S (point to multi-point)iS 

[0 0 0 91 4 is?— *y hSWoasailJiJ:or*PA# 

fiHJPIt>3&£-?~5(SiS6 2 2Mbps) 0 £fc. ATMV^T 
ATlil P(lnternet Protocol) /<4r y h£r#f'JU&tt 

^o, j£v>ffir«B(iGbpsSS)dS«« 
-CtS»*SPfl(end to end)^*rffl^S r ti£X%. 
ho Lfc^oX, *nA#»iOPON»igt?fc. ATM* 

[ooio] *eif\£y h-r— h (a»ffi«) o>» 

£\ M-W^i/IjWwmac^d h^wmtc 

V^tf*, ^#^*^GE-PON^5gliMAC^ 

^-cv^^aiwwsjifTi'-c&s. ^n^ct «9\ ge- 

*S*f«b*ixT, OLTi:ONU^7l/-A7^v 
[0 0 1 1 ] 

A#P(G E - P O N) 5/^^ AO«M6«r*ai-**tt*r 

[o o i 2] *»W0><ft©BWw* ge-pon^t 
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[0 0 13] #*W<D{tfi,tf>Bto«:. GE-PON 

^&u»W#«4I»JS-ctf> J: 5 6* ft*- 

[0 0 14] SfeIC GE-PO 
h (SftffiS) , ATM/iW^tOtliOKt- 

[0 0 15] 

Ztiib<D&3&W<D— QmiZXtltiy OLT (Optical Lin 
e Termination), SWMJbSA^^ J 
ODN (Optical Distribution Network) ^t^^ffi^O ON 
U(0ptical Network Unit) £ ^{ix^SSb^P 

Afi(GE-PON : Gigabit Ethernet (SftffiS) 
Passive Optical Network) A CD !8Mf^r?S*fe^:fc5 

l/^T, ( a ) O L T^tO«»»*lC»)HW&WJBI(t#*:1j[ 

Si, ( b ) ^lilf 7^(D ^ <Z)-o I: PI ^^b^ t O N U 

as, ^^^h(±fRj#-r-^e^^#J^T)^w-Aic 

TT (Round Trip Time) 5r»H*-t~£ia@i , (d)RTT 
OLT^,ONU!I^M:ONUS»S:S* 

ONU ID^fct, :<0»^ONU IDXtfR 
TTSr'&tpSfiUSS^W— ASr. ONUS»«:S*t5 

5GE-PON^^^AS*S^ittt5o 
[00 16] &mfc&7 A£g:tffc 

40 ONU *stirJ t _hft # SBSlc «t 6 nttNUHSfrSft 

-T5 ( f )jMI£:£ ^tc{i^6 J: 9 ^"T^ i:^ 1 * bv\ 
[0 0 17] Atcii, 
S*tSONU^tfc*l^-^y ^ («»95«) 

50 MAC (Medium Access Control)/^— K>*77 KW* 
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(7) 

// 

asffiflSONU I D£ LT^ttT^S^ <£V\, RTT 

[0018] %:$&m<oi&<Dmmc£*u3:. olt, 

U£r'>&< t tiiaGE-PON A<7)|jMi 
^Klfc^T, ( a ) iS^ONU^O L T (DfflMfB #^ 

*«r2i£«-t-6»S*. (b)««*>ONU<D5*>> *rfc 
fflif-g-l^l^fflSr-S-^-tirSiSS^, (c) IfOJPHf -g-KPSflS: 

ii*Dafi8f#:7U— ASrOL'T^ 4Si2H"£ii*l£ , (d) 

Wi-SiBS*:, (e)RTT(7)ffS^. OLT^\ ONU 20 
U ^ K^ii*nONUS«SrB*i-SONUS:a«L, 

UrfcfcONU IDWRTT^tfl^j£t7l/ 

St. Sr«it45ri*«ffRi:t5GE-PON^ 

[0019] rco^fe-cii, iK^^wA^ft . 
O N U#Tft # Xtf ±f«] f HJgfc J: 5 ra#{b»S£4r« 

OfflSSrtTS (g)iflSi:, ££S>lC^tf Jc5K1-6£# 
[0 0 2 0] #*W<0ftfc^flJEl-J:frW^ OL 

onu id, bfflbmrs&x*??^ M^wes 
— eat-rsiiaet, (b)^7^F7i/-iN^tfcoN 

# x. u > ^ >- 7 ^ co^aiBIJfe^/S** f^ffl 
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PON^fAOM^&^tiW^o 
[0 0 2 1] ro^fetll ^7yh7U-A$r§ftt 

(d)iaeSrSb^tf J: 5iw*r^^«tv\ 
[0 0 2 2] £<btc N *»W<Offi(Offllffi^J:tLtf, OL 

§(DONU^< £ MiSGE-PONv'XfA^ 

SfcfcfcOLT^ g»ONU<&fift. ffiF««IS*CB* 
i^ttSONU I D, fflMBWv^^^^WjEffl. 

#«#JS -CS^^^Sffi^eaS^F^^ y7rW Xlc 

e2H-£aae£* .(c)/9^h7i/-At»tfcoNu 
tt^GE-poN^r^ t>3itft-r 

[0 0 2 3] £b\^tc *$£WX^ OLT. gftijf 
^"CfcS^^y y^A»bft50DNRlfl|ROONU 

S:*P^-e-«Wa* s IEe$tuS SOP (Start Of Packet) 

IB»**b5^y h^-f7 p 7^-^ Kt, '**-s> hoo® 
gllCJ: -5 PON (Passive Optical Network) ^ y 1*9 

P O y ^-^1^7 ^ K ^ , *<4r 

acket Data Unit)^^— J^Yt, Wxt46^^^ 

[0 0 2 4] h^M^lcifi, 'f-f *y h 

(SftlffiSD PDU/^y K ATM (Asynchronous Tr 
ansfer Mode) - P D \Js<lr y h&tKP O N^JR^COfc 

[0 0 2 5] />^r y h (^^^^-r — y H. 
t®) PDUlcRStSPON^yy-rt^-f^K 
tt, ^(Null Data) :7 ^ — F<b, OLT^ffi 

hSre^-rs«'&lJ:^y hSffitSONUS: 
7^-fONU I DRrJU&WONVfrlifaZ^y-y h^r 

h^lHtSONU^tONU 
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b (Sftftflg) P DU *»V^^ y ^-X7-^itt«* 
^|Sft$tb5HC S (Head Check Sura) 7 W — K £ , £ 

[0 0 2 6] y<^ry hoW^ATM-PDUI^^f 

hatt^ONU^fONU ID&tf^GDONU 

NU^fONU ID^Et^^SONU ID7^- 
/WK£. ATM- PDUf $ ^ ^tf^ 

«:SSffif«*s|E»Stt5«$7>f— yuKi:, ATM— P 
D U ^fc-^ $/ 7 - ^SMf «* s tE« ^iiSHC 

[0 0 2 7] $e>l-*/c s OLT, §1^ 

Sr'M < i tfl 1 5G E - P ON ->^f O L T <h 

®^C(DONU^(7)r^T^^^ix5 PON (Passive Optic 
al Network)»ffilltT^fe*^PON«ffifB«J»7U— ^ 
ONUS8I*(Ofc»©aftS*7 

n mmmn *«i hp # -f ^« a a* t s n 5 mm * 

^7'7^/VKh ONUS»S*B*<OB6SH#ONU I 
Dd*fE«£*L5IS8#ONU ID7-f-7l/Kt, ONU 

7 — ,&Jjfe<Dfc#>iCC R C (Cycl ic Redundan 

cy Check) If a^lSS^tt^HC S 7 j—^Yh, 

[0 0 2 8] r©7U-A»iStteit5BNFONU I 
Dtt^f— (Sftffiai) MAC^r K^xTT K 

[0 0 2 9] £ P>K*fc, *»M"Ctt. OLT, 
Sr'>4<HiA5GE-PON^TAt, OLTt 

©PON«ffiS»7U'-A©5^ ONUSttSS^fc 

T>y o LTtcJ: 0^?fc^-^-x.btufcONU 

I D*S|E»Stt-5S»ONU ID7<-^Kt, OL 
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&Ofc^lCCRCif#^lE^£jh.6HC S7>f-;u K 

t, ^m^x^^^t^mmt-rhyi—^mm^hm 

[0 0 3 0] fc* olt, gid* 

^>^<Hi^5GE-PONv'7TA-^ OLTi 

is^oo n u t s p o Nii^©t«() 

©poNBii7i/-A^3^ i/y^y/i*ofc 

Wifelr^i b^r*«a* s 1B«*tb5 SOP7^ -A- K 

s^tr *y Y&.'i~fy'i — ^ K t > PONaffiJIfifl^si 

l/yv?y^I^t50NU I D^fE^£;ft,£ONU 
ID7-f-/uKi, 1/^^^1*71/^0x7-^ 
%k<Dtz.&>\Z.C R Cflf ^|E^$tL6HC S7^ — A- K £ 

20 [0 0 3 1] £ " *»W"Ctt, O L T > 

^>^<HIx.5GE-PON^fAT\ OLTt 

1ggt <0 ONUtoM T*fe^ S tu 5 P O NSStEHfr co f c 

©PONS*ifW7I/-^5^ U^v^^fS^^fc 
<Dmtfe&to fc**««a J iE«£ ft* SOP7^ -/v- K 

'<>rv b$<< -fy^—fr Yb, PONttttellfTfcii&Sft 

fflWf"( y*\n m fct ftiW ^^^7^-/vKi:, 

50 i/y^y^^l*t50NU 1 D^lE^£ftSONU 
ID7-f — A' K t x u^^>-^«<0»attjEffi*siBft'S 
ft*«^1ftEfiff:7^-A'K£* ^^»7U-i^ 

c7)x^— ^ofc&KC RCff «asfE»SftSHC s y 

[0 0 3 2] ^bid**:, *3SW"Ctt, OLT, S®]^ 
^6*^7 P y 3/^^b650DNatJ«aftO0NU 
^<HIx.5GE-PON^T^T\ OLTt 
S»OONUioratfiS$tl5PON«ffi^T^fc«) 

40 ©PON»W7l/-A^)^, s«sat5*©fc 

(omte&to %itz>mm*^£tiz> sop7^ k 

WSij^r^^teoNu 1 D^^ie^$n-50Nu 

ID7^-^K^ §««STS:S*t50NUa)aft 

^ ^ — (Queue) ft $ 7 ^ —,\, y ^Jgcf i] ^ T ^ ^ 
50 - ^ COX 7 — &8i<0 46 C R C ««*S|B» ^ tt 5 H C 



15 

[0 0 3 3] $ b(-*fci, OLT\ &W)m 

(DP0N»ffiH»7l/-^O}*), MJSONU— ±fpj# 

SJi5SOP7-f-/wKt, /^y hOl^^fi'JtS 

p o Naffi^ic^sftfHW^ w ^wa^iEfts^sM 

^7VF7U-A^lt-5 0NU<?)ID^Ei$ 
WONUID7^-;vK^ :/W«* s lB 

ft SnSHfflW uy ^*KEI7 -f K t , 

Y ~7 l/—As<D^ 7 -^Ofc ^ICCRC t*a^1E» * ft 

[0 0 3 4] £<blc£;fo, *36WT-«, O LT N g»* 
^>4<tt)lx.5GE-PONv/^fAt% OLTi 

<7)PONi»j«7u-A(D^, i£#tfaxt«it l 6 8 G> 

fztb<DO AM (Operations, Administration and Mainte 
nance) ACOW^tdioV^r , h<0|IM&£*n 

5WE»Six5SOP7^- /UK£> ^'7^1 

—&&<DtcMZ- C R Cffip *J5SfB».$ tl6 HCS7^ — /U 
[0 0 3 5] 

»*IB*^tt»*^IB^SAff»ftlttWtt«*^*- 
[0 0 3 6] H3«:*aSMO— SIJSWI^J:SGE-PO 

[0 0 3 7] i3C^ltGE-PON^f^ O 
LT20, giij^^T'fo^^^^f j'^^WODN 
26, ONU22a, 22b, 2 2 c XtflMWWB* 2 
4a, 24b, 2 4 c ^{txTft^o H3 3 0GE-PO 
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TM-PON«^tJ5tfJSlKUrv^o 030^91^ 
fijc^tlfcGE-PON^^fAfi, — OCOOLT 2 0 

-C%Z>o f7<3 2fi(?)ONUIlOLT20^#ONU^ 
<D®e.m&X$/<y ~ y Y (power budget) \zm^^X 
ONU2 2a, 22b, 2 2cliOFDH 
(Optical Fiber Distribution Housing) \t4 is* h — /U 

10 ifi»«fiAa^ OA 9 Pft^^ttbttADS L(Async 
hronous Digital Subscriber Line) O «t 5 ft#SO^— 

^(backbone network) frhy* — 9 ^rS'fW l/XODN 2 
6 £i§CTONU 2 2a, 22b, 22c <0**l£-r — 
^^r^lE-r5^\ TDM*^(:S^^TONU2 2a, 
2 2b, 2 2c^b©f-^lC7^t^f5o wCDfc 
OLT 2 (mS^WM Wt2 (iayer-2)OMAC 

T Ku*fc:*ra-a;*>f y^HMB*rfiv\ ONU22a, 

2 2 b, 2 2 cliWt2, W -V3 ( I ayer-3) O^M >- 

20 hnyu^-f y^/A^—P (IP switch/rou 

ter)«$f££fT? J: 5 Kt$m£ft£o 

[0 0 3 8] mSiCT^UfcGE-PONv^x-kte, p 
ON^i§T±/Tft£^~^Q o S (Quality of Serv 

ice)^P$l, ^ONU2 2a, 2 2 b, 2 2 c CMt 

5«ig»JST*iii:— fifty^^iti*"*"*- ge-p 

S#f-^luMLTRfit5iWONU 2 2 j (^^ 
T\ jttS&HRa, b, cTffoiJ,. i * j )«WO 

NU2 2 i <07*~ ^^riS^bftv^J; SWj 

m^t, ^OLT20^ONU22a, 2 2b, 2 
2c^fflI«i5«l;5mOAMlffi^, 
y h^ODN 2 6 SriiiSLfcSL OLT20H#ON 
U22a, 22b, 2 2 c l£X+<D$&ffifc^ft2> ©tf, 
^.y h±|p]§fe^i:ODN2 6t?f- ?(Dffi$Zfc$&± 
tftV^ J: 5 iCfiSWl^O LT20^ONU22a, 2 2 
b, 2 2 c t^KiS:lR|-lcK£*St5 ^^^^^(r 

anging)*fit«: J fT5« 
[0 0 3 9] i:5GE-PON>'^ 

®fS^) ^ (variable length Ethernet 

(:#LtttTDM*aS:ttfflt6. *mw<n-m 

50 -Tft:b*>* fflONUSi, iiJjPONUSft, UZs&ts 
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xm \ a -c * t*<nmm & s • 

[0 0 4 0] £i\ prfMW — f*yF 7 

» 

/w KO^ffcRTJ^cDlEHtt:. ^SgW^ffiHfcjMftbft^ 

[0 0 4 1] B4(i % HJ6«»c«tSGE-P 
ONv^-r-MCJ^T, OLT2 0£ONU2 2 a, 2 70 

2 b, 2 2 c t<oBtSSfiSii5f-^©!*fti« 
— 3BSMfc:J:S^*iW— H (»»S5S) 

1 ^<>f hOSOP (Start Of Packet) 7 A' K 

3 0. 2 If ^ hO^y h*^ 7° (Packet Type) 7 ^f — 
/I/K3 2, PON^y^-ftS(PON headercontent) 
7>f — A" K3 4 P D U (Packet Data Unit) 17^ — A' 
K3 63&>?>fl|j*SixSo SQP7-f-^K3 0ll/^j' 
hO||i^^tfc^O SOP «$ft<DiEft:7 4 —A* K-Cfe 20 
9 x s<tr y b$ J-f7 4 *-As K 3 2 \±s<tr y b <DWMZ: 

fo^K P O y K 3 4 (i/^ y h © 

[0042] *as^<o— soma -owl, b<omm%: 

^-t*yh (WMffi*) PDU, ATM-PDUW 
P O N^nEiR^Ofcfcco PON l?JB tc^-it 5 0 
[0 0 4 3] 15(1 '<>Ty KOffiSl^rlKSiJi-^fcfeO J0 

S) f-^7WAIl SOP7^f-^K4 0S(;/^ 

(XflkffiflQ f-^u^li 6t*yh^f-^(N 

u I I Data)^^— A-K4 2, l/^F^ONU ID7^f 
-;UK4 3, 2/^h©ftS7^;UK4 4St;2/^ 

MOHC S (HeadCheck Sum) 7 4 K4 5 j)*hffif&<5 40 
MPON^y^-rt^7>f-/WK3 4^, "f — 

h PDU7-f-^K4 6i, Sr&tfo §5 

^Ufc«t5t-, '^rf h (S^ 

iffitl) PDU-e*5»^w-f*y ^ 7* ■ 

"0 0" irlB^^n^o PON^-7 
^p^^ — /1/K3 4 CO 9"^. OLT2 0^TIr)#^ 
b^B^ir^m^n^y b tSONUSr* 
fONU ID^gjSCOONU ID7^-;VK4 3(C|S 
t^tl, lt^ONU2 2a ( 22b, 22cri>_bft# 50 
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b *&&1r y h£i£frrSONU£ 
/TtONU ID^ONU I D7>f — /U K4 3 UHB^£ 

IS^^tv^o HCS7>f — /U K 4 5 -Y — f*yh 

(Sftiffl*) P D U Srftv y /-x 7 - Aft^fc ft 
\Z.\/<"< hcoCRC (Cycl ic Redundancy Check)tf$&# 5 

[0 0 4 4] i6lt '<fry h coa^^r^J-T 5fcftcD 
h ^*ATM - P DUT*>5»*©**ft4 
'<*ry h7*-vy hO^D-Cfc^o B16S:#fiBi-tu 
tf, /^y h^^^SATM-PDU-Cfc5»^AT 
?7\s— SOP7^-/VK5 0W^7 
Y94-fy4— A-K5 1 £"atf 0 ^/c, ATMf-^7 
W— A«c, 6 tf y Maffi^- — ^K5 2. 

hcoONU ID7^f-;vK5 3, h coS £ b >f • 

— 71- K 5 4&tF2^-f hC0HCS7^-^K5 5j&>M* 
fi!t$MPON^y^§7^-;WK3 4^ ATM 
-PDU7^f^K56^ ^r-atfo El 6 Lfc<fc 9 
hOtl^ATM-PDUt^^t^ AT 
Mf-^7l/-A^^y Y94-fy 4— A-K5 1 

^yhN^s "or £t2^£*x£o PON 

1^§7^- yuK3 4C0 9^> OLT2 0^TS] 

^fONU ID^ONU I D7-<-;UK5 3 

1S^[COONU 2 2 a , 2 2 b, 2 2c^1|p]§^ 

fONU ID^IE16COONU ID7/f — K 5 3 (ClE 

«^E»SttS 0 HCS7>f^K5 5{Clt ATM- 
PDU5 6 ^^V^y L C^y ^7— &&<Dlt#>\Z. 1>M 
h<OCRCWa*S|5j8:$fLSo 

[0 0 4 5] WO-^ttWfC <t o t O L T 2 OtO 
NU22a, 22b, 22c£ <D &&&&&& J3&.<D P 

0 N«IBJE1T \C&mt£'<ir y b *4 7YX P ONfffl/^ 

HJStRI^J:&GE-PON-C<OPONtttte^«, #]#jO 

nuss; ii*poNus<a. u>^^^^Rt«K»tt»*<s 

WSt^W, PON«ffiHfTlC^S4^7 Ml, 0 

7 Olci^bfcJ:' 5 7i/-A©T> "PO 

N iM$P7 u-^" b^o)y*— bt IsXTtm 

£*K *PONWW7 1/-A^^<7 h^-f 7 P 7 
^-;PK6 1, 7 1, 8 1, 9 1 \a*£'<fry bZ'i^fr 
"1 1" tl5»Stt* 0 

[0046] PONWtfiWJftl^V— ^iCOV^tt 

1 OJ^UfcJ; PON»iW7U-A(cil m 

SO-f— (^^) ^-^7^ Al^ffffi-T 
6>{-f*yh (X^PS^) PDU^(H6COAT Mr 



— 10 — 
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$ y k-Al^t^ATM- PDUi a*£*JXT^fc 

[0 0 4 7 ] B7lt PONi»ffl7^A(DH, 

(REG I STRAT I ON REQUEST FRAME) <£>*ff /£IU "C £> £ 0 0 7 0 

ONU2 2a, 22b, 2 2 c CO 
— o^OLT 2 Oco^!££S:tfTOLT 2 OfC«»£SI 

[0 04 81 17 4r#iS1-*ttf, £ftB#7 Ate. 

1, 6 tfy hOD^J®J^-f ^(Control Type) 7 W — ^ K 6 

2, 6/W (Temp) ONU ID7^-/VK6 

3, h :/ ^ A }g*£ (Random delay) 7-f-;VK 
6 4&t/2^ h^HCS7>f^K6 5 £*L 
5o i7WSgg*71/- ^(D^mf-i 77 4— 
2Kte, PON«ifiJ*tTfc!&K*'^* hoaSISr^i" 
6 tfy hcoMi^^ ^IfS^IB^^tb^o " 
Hl«lcj;*aM*fc»lSi-S»J«l^-f ^tt "2 (-31 
S=00 00 1 0) M t^JftStbSc UfctfoT* Sft 
^J&7U— AOf&W^'f ^:7>r — ^K6 2lCte, frjffll^ 20 

"2 (~ilft=0 0 0 0 1 0)" ^ffi^^LSo i£ 
^^^^ l/-A«$ONU I D!7-f — A' K6 3 (C 
te, Sfi®#nfi0lB»*ONU I DflSlE»$*t5o El** 
ONU IDfi6^ h^-f-f^ixh (3£^i&60 M 

~,/WK6 4l£te. fl&O/^^ry htO«^*5BW5/t«)(0 

[0 0 4 9] B8fl, PON^fEf&J®J:7 
ONUI^f<Oti()OliJSS7U-^7t-'7 7 h 
(REGISTRATION RESPONSE FRAME) O^|^0"Cfe 5o ll 8 
(DmmL^7 U—Ate. OLT2 0^ONUli$:tfc 
»*£i-50NU»!ia«l**S:J3>6>*5t#"^«ffl-r 

[0 0 5 0] El 8 zmmirthtf. Ate, 

SOP7^ — /V K 7 0 . yhM -f —A* K 7 40 

i, 6 try Y<owm^47y 2, e/^ho 

^ONU ID7^-^K73, l ^ h<oa«(REGI 
STRATI0N)ONU ID7>f-/VK74, 3/M HORT 
T(Round Trip T i me) 7 K 7 5Rt/2^ h^>H 
CS7>f-^K7 6^f)M$^o 08<D2»JS«:7 
^i^^ll^^7 , 7^^ K7 2^te, PON^f£H 

««jWE«&S*i5. #3BW*>— jBSMfc J: 

Wt^J»^7"ll"3(li^0000 ID" £ 

^tt^ttSo miCct^ «tfPuc&«F^ u— AcofeiW^-f 50 
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/7^/VK7 2|Cll fgm*<<7& "3 (-i£§&=0 
000 1 1)" fcflBftSJt*. I^JC&t7l/-^OS^ 
ONU I D 7 K 7 3 lClil»S*l*©ISeO N 

U I.DdMMkSiV liONU iD7^-;pK74 

iCt^OLT 2 0(-J: "90ffclC^x.^ttfcONU ID^ 
IB^^tt^o RTT7-f-A'K7 5lCtt, OLT20i: 
ONU22a, 22b, 2 2 c £ (OR T T^iE$i£*L 
5o HCS7-f-^K76 1^141*6*7 V- A©X7 

[00 5 1] m 9 te, P ON«ffiffilffil7 U— AO 5 ^>> 
lsZ/i/Z/Jf^l$.(Dfctf)<D \s 1/ 1/ 7 — A (RANG I 
NG REQUEST FRAME) V * — ^ y h(7)«^iat^?)o HI 9 
(DU^^^^y V— Ate, ONU22a,'22b, 
2 2c O— 03**0 LT2 0 Ofr "J£§ttTO L T 2 0 

[0 0 5 2] H9S:#It^ uy^y^g*7U- 
Ate, SOP7^;vK80, ^^h^^f^^^ 
K8 1, 6 fy hOfaJ®*^ — >v K8 2, I'M 

bOONU ID7^-/VK8 3M2^ h^HCS 

7W A(D^lja^-f'7 P ^ r -<— ^K8 2lCte\ PON^fE 

^il^icssjCi-sMlS^-r^ri "4(-iiSfr=ooo 1 

0 0)" £?Stt$;h,S 0 mtCit), Ulsis>"!fm&7 
U—Ms(D^m^^77 K8 2tCte, $w^-r^ 

K 4(ra-oooioo)" <hfE^£*t6 0 wy^y 

1/-AC0ONU I D 77 — K8 3 ICte 
v?y^Itt50NU I D^IB^^n^o HCS7 
K8 4 ICtel/Vv 5 ^^^^ 

[005 3] @10(1 PON»W7 1/-A0 9 

ANGING RESPONSE FRAME) ^ y hO«dcB!"efcSo 

|10^1/^y^7U-A(l OLT2 0MJ^ 

[00 54] ID 1 0 Sr#P.a-rtttf , U^y^l£»7 U 
— Ate. SOP7^-/VK90, ^yhN^-f- 
/VK91, 6t*5/h^lJ»^^7^^K9 2, l/< 
^hOONU ID7^^K9 3, hO^fi 
IE lit (ERROR CORRECTION VALUE) V 4 2 '^4 h 

<DHCS7<{ — />K9 5*»e«fiK*il5o SUOOU^ 

Wtfti&V u-^»]»^^^7>f-;wK9 2Ktt\ 
PON«tItTM^^^7 h(Om^^r^"r6 try h 

= 0 0 0.1 0 1)" irS**tt€>o -tbtcj;0. ^^2^ 
i/-A^iffl^^^7.^-yWK9 2tcte. fM 



* 
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mf^-ffc a 5'tlt=0 00 1 0 1)" ^lE^^tb 

9 3iCfiU>v?^>/^ONU I D^IB^^tb, 
ffijEffi 7 ^ — A* K 9 4 \C U is i? 1/ 7'& <D 3 /<>f h <DW: 
mtjEffljaSJSftSttSo. HCS7-f-^K9 5 Kite, U 

CRC««3*51EftStt6. 

[0 0 5 5] ill li, PON»ffiSJ»7U-A(D5 

ANDWIDTH ALLOCATION REQUEST FRAME) 7*—*? h^i 
^H"C«>5o HllOSa#J^Tl*7l/-A|t ON 
U22a, 2 2b ,' 22c <D — o^o L T 2 0 <£>fr 

[ 0 0 5 6 ] HI 1 1 S:#Ba-rntf , »«fflSTS*7 u 
— Att, SOP7^r-/PKl00, /<^yh^7-f 
-;UK10 1, 6 try KDlM»*-f 77 J — A'Kl 0 

2, 1/^ hOONU ID7^^K10 3, 2/<-Y 
h0^ra-*$ (Queue Length) 7 4 — fV K 1 0 4&tf 2 

h©HCS7^-;i/Kl 0.5^f?S^^ti6o !^3 1 
i ©fttliati*7 u~ J*<ry®m*4 77 a —a- K l 

H JS0S J; <5 fflr*»J S T ^ tc*ttS1- 5 SOW * >r 7 tt 
"6 Cr5t£fc=0 0 0 l 1 0)" £.3£tt£*t5o r.*tlcJ: 

o 2*ai, ©JSP * ^ "6 (riig:=o o 0110)", 

■iEftSttS. ffJBMSt«*71/-A(DONU id 
7^-/UKl 0 3t£tt*«#J3T£g#-r50NU I 
D^EftS^, ^ftS7^-/VKl0 4^i»«» 
a T «rS#-t* £ O N U O^ffie^a* V>'< y7rt>f 
XIMfeWEfikSttS. HCS7^-;VKl0 5ICli, fflF 

CRC«adS|H»$*b5o 

[0057] |12lt PO N«ffifBfJW7 o 

"77 >- V (Grant) " t fFT £) 71/-^ (GRANT FRAME) 
te\ OLT2 0^JSt-5ONU(C±[p)#f-^5:^ 

' [0 0 5 8] 012 &&mirtU^ 77 > h 7 U—J* 

fi, soP7^ — /u K l io. s<7 y V 9 4 77 ^ —/u 

■Kill, 6lTyh^lfflI^^^7^^VK112, 1 
y<4 h^ONU» (Number of ONUs) 7 J — )V K 1 1 

3, 1/M h^ONU I D7-f-/UKl 1 4, 1 
hO/7> h^-f ^(Grant Type) 7 ^ — K 1 15.3 
/<s{ h(D7y V h^-f i^^ir y h (Grant Time Offse 
t)7>f-^KH6 N 3/M hW^7^h^^^ficf(fi 
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rant Time Length) 7>f-^Kl 1 7. 3 Y(DMM 
#j uy*7 V^ffilEfll (Per iodic ranging correction Val 
ue)7>f-yvKl l 8&t/2/^ hOHCS7^-;vK 

119^»^tl5o .^7Vh7^(OH, 1^ 

hCOONU I D7^-;vKl 14. Y(077 
yh^^7 p 7^f-;vKl 15, 3s<s< Y<o77^ bf* 
A^iriv b7s— )V K 1 1 6. 3/^h<^y7>h^ 

^f^5$7-f^Ki i 7&tf3'M- .hco^^uy^ 

^ffijEitt^—A-Kl 1 8teONU#J^Ttf$&(0NU A 
10 LLOCAT I ON INFORMATION) 1 0 8 bfe^ZHs 7?>b7 
A^fiONUWSTWai 0 8^ONU.(Dfi^c(0NU 
ALLOCATION INFORMATION * NUMBER OF ONUs) tci~ffe : tE~$- 

[0 0 5 9] Hll 2<D77>- h7W-A0¥Jftl^-f7 P 7 
A— A-Kl 1 2Kte, PONWttlfeffKlf&Rfe'**-? h 

USSWIJc: J: 6 ±Ir] # 7*— ^fiiS«^#J 3 T <D 
ItuxofflW* << 7\z " 1 (~iigc=o 0 0 0 0 1)" £5£ 
«£*l£o rtttcj:«9. 7?isY7\s~J>><oym9'<"7 
20 7 4—^Y\ 1 2ldte. "l(z:5t$k=0 
0 0 00 1)" irlBftSfr-So ^^F7l/-AOON 
U«7^-/^K1 1 3l£fl, OLT2 0^±|n]^f - ' 

^eas«*war*R5 0Ny«»«*ii^iB»$*ts. 

/^/ry hS^^^^^^DiC^V^5 0 ONU ID7-f- 
yl/Kl 1 4Jdfi^7> h 71/- A^rgiffi-^ONU I 
DdS|E»*tu, ^^h^^7-f-/uKl 1 5tcra^ 

h^-f^tts «J»3««M*(INITIAL REGIS 
TRATION REQUEST)^- "1(0000000 1)" , ii*P« 
^^^(LATE REGISTRATION REQUEST)^ "2(00 00 0 
0 1 0)" . U^^V^*(RANGING REQUEST)^ "3 
(0 0 0 0 00 1 1)", W«9J MS TS# (BANDWIDTH ALL 
OCATION REQUEST) & "4 (0 000010 0)" RXf?*— 
■ *^(DATA REQUEST) & "5(00000101)" 

T5£a£*x5 0 ^7yh.^^^7tj/h7^-yvKl 

7yh^<Aft$7-<-;uKi 1 7 
**S|B»*ixS. Hi^^^^^iiEl7^-^Kl 
40 1 8lCtt«fflWU^^^*lEll[* s E»*^ HCS7 
^-;VK1 1 9\cn77>" h7U- ^^7" &&<Dfc 

[0 0 6 0] Hl3(j:PONffiM|I7I/-^P^ 
I^f IWi^fc*^OAM7 l/^A7^—7 5' h 
(^1#^cll]T*fc^, OAM7l/-^liOLT2 0^ONU 
2 2 a, 2 2 b, 22ci:Waf^pI»i:tS^^ h 

[0 0 6 1] H 1 3 ^ittltf , OAM7>-^li, 
SOP7^f — /is Kl 2 0, yY9 4 77 4 — K 1 
50 2 1, 6 t-y h^ffilj^l^^^^.^^^^ 1 2 2 - OAM 
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|*)^ (Content)^ — ^Kl 2 3&t*2/<-f hOHCS 
— J»<n®m*j -?74 — ^Kl 2 2ICf2, PONiSH 

rrti*©fc*©»JW^>f ^w: "7 (-51*= o o oil 

1)" tfemZtlZo mJ-«tf9, OAM7U-^^j 
W^f^7>f-^K1 2 2Kf3:. Wmmrfft "7(— 
il*=0 0 0 1 1 1)" £f5^£;ft£o OAM^7^f 
— /UKl 2 3iCteOAMft^!2^£;h^ HCS7^- 
/l^Kl 2 4 |:|j:OAM7 AGD^ — &M<DfrMc 2 

[0062] #3&w<o— nj&tfy-m, _h^bfc«t9^ 

-PONiR 1rtet>*>, |OJWONUS», iiJPONU 

[0 0 6 3] Hi 4tt^»30NUa»iiSS:lftMi-5fc 
ft©HT?*)f9> HIl 5tt±lRl*At/TlRJ*eai515i^*l' 
■rSBIJHftKISSr^^^Khy (RTT) £r 

■ ttii*poNu»»iae*Rw-r5^«)<oigi'cfo9, mi 

[0 0 6 4] B14 75 S3 1 8 LfcPJBHf ^ "syn 
c" |iOLT2 0^ONU2 2a, 22b, 2 2 c b<D 
m(D-^-( ^W^g/Kcycle period) &&t>1tZ> fcib<Dit # 
-efc9> O L T 2 0 ^^^^CTl^^fil^tl^o * 
»WOT-*lt«(2:j;5IPl)Blft# "sync" mWJP^m 

Mtefc^ U< tt2rasec-e*>5o. 2msec£rlJ->f ^J^MMt 

^WRHBI«3ft $ *<ttoTQo SJtt/OAM«tB«raSfc 

"sync" FflCDlM ^/WiJWl*:*— *y K^Qo 

SCO h K^^ 7 (trade off) £9 t£S:£ tb5 0 
^CO— SaSW^tt, ^«3ff-§- "sync" Sr*#»&7 U*- 

[0 0 6 5] WONUIili 

[0 0 6 6] £-f> ^JI60»J^J;SID 

»oNu«eiaes:iai 4^s<5#»«i^RWi"S 0 

[0 0 6 7] 014 £#RM-*btf, OLT20I1 SOffl 
mm<D'&. JBJWWK(«;itf/ 2msec) Pl«8<f# "sync" 
^St(7)ONU 2 2 i , 2 2 j Icfc^-T^o It^ON 
U22i, 22j(rr.T\ i, j^S^fCa, b, c 
, i * j )liOLT 2 0 tCt VmWftVZ-fc&^ft* 
ZmMlt^- "sync" C7)— o|C^flTOLT2 0 kfflM 
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24 

^W5o ONU22i, 22jf*;/9>'h 

7 A£r*$o 0 ONU 2 2 i , 2 2 j fi, HI 1 2<D? 
=7\y b7U— J*<Ob*i^ ^7>F^-f/7^^Kl 1 
5<Dm&®W\5£&&&V>?7> h^-t "1 (0 0 0 0 

000 1)" ^KS*tt,TV>5*^^-* y ^t6 e 

IC, ^7Vh^^/7^ -/u K 1 1 5 OflE^«UR&MK 
r ^^7Vh^t "1 (0 0 0 0 0 0 0 1)" 

e&u^^^h^-r Afi£;7.f— /wKi i 7tc-£*t-€ f ix 

— A(oesi^i-io»ia»«rs*-r sf&coo NU £ <Dy* 

A^rEl7^b^»3a®S^7 U-Ai LTOL 
T 2 0 ^M5i2ti~£> (Registration Request transmissio 
n) 0 W«IIiM*7l/-A^gIt5i^, ONU 2 2 

1 xi^2 2 j tt«3saa«n*7u— a^suonu 

20 ONU I D<h LTi7«#ONU ID7>f-/VK6 
3fclE»-t"*« ONU2 2 iX(i2 2 jliRT 

(xti i Xfi j )«rlS7 0^V^ , A»ffi7-f — ^K6 4K 

[0 0 6 8] a»B*SrS«tfcOLT2 Oil, ^5 >- h 
7 l/-i,|C#tt|J]11^^7 U--AOg^W^ 

d^^SS Ji5^»7 u-Aiflti§ra t i£HIS§»J*B$ 

H t 2 £<Z>Sg£ft*U ^ONU^Wi^*7W 
— ^CO^^^^jlli^^^-^ K6 4 tCfS^Ufc^V^^ 
JO ii^ffi R D ( x ) ( x fi i X j ) (Random De I ay generate 
. d at each ONU) £rJUV^T RTT £rf+J¥~^~<5 0 ^<£>RTT 
fiTfa^iliti (Down-stream Delay : DD) £JilpJ#iIM 
(Up-stream Delay : UD) tfrbftZo RTTtt, 
7 2>g|*H$H t 2 -^S^ 7 Vx— A¥lJ#^FM t l - 9 
^^il3HlSRD(x)Olli:*So RTTOft3»«. -O 
LT20liONUy^ MCONUS»S:5*LfcONU 
22 i, 22j$:MLfct, -?:OONU2 2i ( 2 2 
j Idfcf-rSSrfcftONU ID^X.5 0 OLT2 0 

®8oae/64S7v— aobsi^onu id7^- 

^0 /WK7 3CWONU ID, -tteloh, ONUMg 

*i*©ONUlcj:?iK£StLfc>f-t*j/> 

«) MAC^- K!>*77 K^*B*t, aiiONU 
ID7-f-/i/K7 4lCfffcl:WfcONU ID£!E£i 
f-5 0 ^^>^. OLT20I1, RTT7-f-;VK7 5l: 

g:^^.(7)RTT^rfE^U, HCS(Head Check Sum) 7 4 
2^<-f hcoCRCtf^^rlB^-t-^o 

[0 0 6 9] ^Wi, OLT2 0liSrtt4ifcONU 
50 I D^t/RTT^^^'&tfmSCO^^S^^ ^— ^£ 
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i^ONU 2 2 x (xte i Xf± j J^^t^o ^ON 

u 2 2 x 8 ^^§:{f ^ ii 

5^Ufc«t5l-, ±ft£&tfTft#5IS£UD, DDK 
J: 5 H#Hbfla^4rO L T 2 0 *>&3fll UfcRTT^iV> 
TffijEf ^(CORRECTION USING RTT FROM 0LT) o ONU 
2 2xf4B«l«««»A*, RTTTctf^JILfcJ^lltJ 

[0 0 7 0] OLT2 0tt-£^ffl(flx.tf, 

/<T.(DONU 2 2 i , 2 2 j 

S»Srb*v>»^tt, &Oi6*Pa»iB©&ffl^TONU 

[0071] ii^poNugftiae 

[0 0 7 2] m^, *3BWo«F*bv^— **«mJ:*ii 
iPONUSftiSSSrEll 6tcS<5Sf¥JWJ-RMi"So it 
lOONUaSaaitt* ^OOLT20^ONU2 2, 
a, 2 2 b, 2 2 c fc^5H&*lcSPrfc*ONUHlii*PS 

[0 0 7 3] B16 Z&m-riUt. O L T 2 0 ttAJHft 
ICRHHW* "sync" fcHl 2 ^ HlMSi: SraSWi" 

So ffi#©O.NU2 2mttTRl#^9^h*«*rS«U 
■CJblRj^lfftdHS^PA^-r-^) «ri36fflr-rs. 

[0 0 7 4] H^ONU2 2m»^©*fcftONU2 
2 nMHKrrai:, »t4ONU2 2nliOLT20A» 
kJlffltoKe^SfrSHfflff* "sync" olO«£L 
TOLT2 0^M^W o ^Of, ONU22n 
|iBl2flD/7^h71/-AS:flfo 0 ONU2 2nll 

^^Kil50l^fx«7^« 0 file, fJ^sY* 
^-T "2(0000001 o)" KBtttSftTv^*. ^ 
^^Al^7^-;vKl 1 7^n^ftJB^£;ftrCV^£ 

O NU 2 2 n liilJj|]SftS*7 i/-^*fi5S 
tfcONU^WONUt^^^^tfc^s 
h<7>f — (a»ffi«) MAC^-K^TTF 

U;*£6|B#ONU I Di: LT6|fl#ONU ID7^f^ 
K6 3^IB«i-S. £bt-, ONU22nll7y^I 
Mffi "0" ^7^117^- /l"K6 4le!E®Lfc 

a. ii*pa»3f*^u— ASreas-rs, wsiaftif*^ 

[0 0 7 5] *»^>ONUdS|p!i*«ciR/blcBib* 
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J±<bffi$Z&m£tZ>W&s OLT20d^ 

<oa^ff a s ii*pa»&s#i-5 o n u^-ess 
ytntyTAs^y x^^^v>TS5>^iiApa^i-*t-t-6 

ii*pa«S*7 A*Bf^<olBl«^:tt?ieiSbTii*P 

/0 (aftffi«) MAC/n- K?xT7 K^SrBftONU 
IDtltWONU I D7/f — K 6 3 tCfS^U^ 

[0 0 7 6] OLT2 0*Sii*pa»35*^^— ^SrSf^ 
4t(^{ft^)^, OLT20l^7>'h7U^^ 

ix5^SlSI*B*HI t 3 £SgK£J*FB*lll] t 4 fco^rffiv^ 

-CRTT^rft^-r^o ^cORTTfi. HR:7 A©j5f 
t 4-f87 A»I#I*IB t 3^ffifc*So RT 
20 T(D|+^. OLT20liONUy^h HlJH»ft«:S 
*tSONUS:ISLT3RtftONU I D$r-^x.5 0 
■t<0«, OLT2 0liffc4ONU IDtC^^ttfca 
«j£«:7 A*ii*Pa»SrlS*-rSONU 2'2n^fi 
5St5. OLT2 0I4BI$ONU I D, i"*^*>, ii 
rtPa»£S#"'t" ; 5 0NU 2 2 nlCj; "9 tx;££ tufc^f — * 
(a»ffi«) MACa-K!>*77K^B8 

-A-K7 3lCfB»LT, il»te^t^ONU2 2 

50 LT2 0llliONU I D7^-^K7 4t3RfcftO 
NU IDSrKftU if6)tWT^]#eiRTT« 
j£i-*fc-«>fc:3/<>f hORTT7>f^K7 5CRTT 

[0 0 7 7] ii*PaftSrK#"t-*ONU2 2n1>m3<D 

[0 0 7 8] mm^^^^^Mm 

[0 0 7 9] ##w^#*uv^— **WeJ:**J 

[0 0 8 0] OLT 2 OfitOfflONUSe&^IJBON 

u a^iis «t a^ £ nfc onu u x vim 

>-^«£«:-5-X.5o OLT2 0WIt(OONU2 2 
a, 2 2 b, 2 2cliONUltMiaU(p)#W 

mz&z^&^^xteffi&teffijE&ttZft^^te^o 

2 OtelUl 20/7^ h7U-A(OONU ID7>f- 

; uKi i 4 1: ^yV«^^Wt 5 o n u ^r^t 1 

50 /^hOONU ID&feftU b^-f^u:/ 
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"3(000000 1 1)" t tt^7> ht^Zf 

y^-jxsYi 1 5(cf5»i-^ 0 OLT2 0ii»vy 

v^^^ffliEffi^ w o" t^xmn^^^^^^^y 

^ — ;l/Kl 1 8M!E^1-5o £"bl^ OLT20li^7 
^ h^-f Apd-^iry F7>{-;VK1 1 6lC3^W b<Dy* 

OLT20(iwCOct9 l£f2M $ tvfc tfy^/ yy^—^ 

[0 0 8 1] u>v?>-^**lc^-rs±lRl#eiS«#«: 

[0 0 8 2] i/y /B*7 U - AftSfl tto L T 
2 on, ^7 ^ F 7 u - A-W^fc i/y^y ^S*7 1/ 

^ff^-f^o -^CO^, OLT20I1, jgj 1 OCOU^v^ 

^—^(om^wiEmy << k 9 4 ^w*»n- 

X, 0ESONUd*Hl OOW^^^V- A£rg 
»H*|iE4l[7-f-/wK9 4|cE»*nfc»* 

^^iK)Uy^Vi/iIEf7 ^ -/U Kl 1 8 id 3 /<>f 

[0 0 8 4] B!iWffi«<6«aTiag 

[0 0 8 5] *55W<^»*Uv>--||JKWItcJ:S8b»ffir« 

[0 0 8 6] OLT2 0ttS*SWcaftOONU2 2 
a, 22b, 2 2 c^&*i-ISl 2<D^:xb;7i/— A 

H 1 2 ^ h 7 i/-^©ONUSft7 -f-;w K 
1 13(CONUfiMIB^U l/MFOONU ID 

1 4 t B**^*:^ 5 O N U 

(OlD^t^o OLT2 0li, l^h(0^7>h 
^^7°7^^K1 lS^SiSI'J^tl^^^yh^ 
"4(0 0000 1 0 0)" £1B»U 3/<>f h<Ojl 
aaWu^v^V^ttjEffl^-f — yWKl 1 8lcjll^^V'>'v ? 
>^«IE{f£lEli-f So OLTtt3/<-fKO^ 
7yh^^fAt7ty h7^-^Kl 1 6 i-^^v H & 

7 (CfiOLT 2 O^^v^^-7 (Scheduler) \C X "9 * 
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^i/ A -ynoNUfrbmmistitctem&m<p<Ds<vy 

[0087] OLT20 te_L5£ bfc «£ 9 *fflf $&£r^rT -5 
B'l 2<Dtfyl' F7I/- i^M(DONU2 2 a, 2 2 
b, 2 2c^fi»U H»OONU2 2a, 2 2b, 2 
2 c fi#«W3TS#«^&*1-5o 

[0088] ««war5*±iR]#eis«#«r^r-r*o 

/0 A(BW_Request)(D2^<>f h©^ra-fi^7-f 

-/vKl 0 4^Sffi^fi^« l t l ^2/7T*-f XSrE 
»bT»Wc»J3"CS#:7 A(BW_Request) £±|p]#fc 

[0 0 8 9] 

y y *i y & ^m^^-r 5 r £ <£>-C# S ^ A :7 

lONUti, itADONUgflu l^^^Rtflbttffif 

[0 0 9 0] ^_h. S8JK«Sr#B8 LTI&BtI U 

50 [H)i] ^^yh^-t*7h <oW®7 

[ID 2] ATM-PONv-^7"^C0#/SiIllo 

[H13] Hl«CJ:5GE-PON^T^ 

[B4] >3 GE - PON^T A 

SWi»i-Cfc5pf«^-f*7h (S«fS5«.) 7 
[15] h(OSS!:CTJt5fci6^^'7 bfJ 

[HI 6] /<4ry b<Dmm&&% l frZfr#><D/<frv Y#<< 

T'dS ATM- P DUt?fc5*^Oft*«4/^ 7 
[B7l PON«ffiWJfflI7 U-A<£>?*>, ONUSftS 

[0 9] PONii»ilP7^<7)5^ U^v^V^S 
50 *©tftOV^^/!l*7 1/-A7*-^ y b<Dfflf& 
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h 0 

[Hill] PON«tBSy«:7U-A*>5*>* »«#iaT 
/&H e 

[Hi 3] PONi«tl|»7l/'-^5t) % JfettVJSX, 
LF4f6Tr<£>/c t>b<DO AM (Operations, Administration an 
d Maintenance) 7 U-A7*-7y HOffltefcHo 



(16) . ^2 00 3-24 4 1 7 8 

50 

[[114] «jfflONU«»iae4:lftW-t*5fc«)OBl 0 
[(Hi 5] ±ia#JtVTfiI#ea3i3Bfc*r-f"SRI»MblR 

[111 6] ajP0NU»«ia*r«W't"4fc«>©H 0 

. [hi 7] ii!jfflw^^^^iaei:iftM-**5fc«>oBi 0 

[Hi 8] ttW»««WaT3aS«rRWi-Sfc*^>Blo 
[ff*©R«] 

2 0 OLT 
/0 2 6 ODN 

2 2 a — c ONU 

2 4 a - c iS&^{£/B# 



[Hi] 



PACKET 



ADDED BY 
TRANSMITTER, 
STRIPPEO 
BY RECEIVER 



PREAMBLE 



7BYTES 



F 
D 

1 



DATA FRAME (SENT BY USER) 



ADDED BY 
^TRANSMITTER 
(OPTION) 



DATA FRAME 
(DELIVERED TO USER. 
ONLY CRC IS OPTIONALLY STRIPPED BY RECEIVER) 



DESTINATION 
ADDRESS 



6BYTES 



SOURCE 
ADDRESS 

6BYTES 



TY 
PE 



H 
I 

Q 
H 



L 
O 
W 



LLC 
DATA 

0~ 
1500 



P 
A 

0 



4 
6 



CRC 



4BYTES 



M 
S 
B 



L 
S 
B 



[02] 




12c 14c 







[H4] 




30 
/ 


32 
) 


34 


36 
/ 


SOP 
IByte 


Packet Type 
(2bit) 


PON Header Content 
(FORMAT DEPENDENT ON PACKET TYPE) 


PDU 
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[133] 



20 



1 31 .2 | 1 



OUT 



5 VARIABLE-LENGTH j 
! ETHERNET FRAME i 




TERMINATION USER 1 



I 

24a 



TERMINATION USER 
1 



3 



24b 



22c 



TERMINATION USER 3| 
? 



24c 



[05] 



40 
) 


41 

/ 


42 
/ 


43 
/ 


44 
/ 


45 
J 


46 
/ 


SOP 
1Byte 


Packet Type 
(2blt=00) 


NullData 
(BblNJOOOOO) 


ONUID 
(IByte) 


Length 
(2Byte) 


HCS 
(2Byte) 


Ethernet PDU 



50 



51 

_L 



52 



[06] 

53 

L 



54 



55 

JL 



56 



SOP 
IByte 



Packet Type 
(2blt=01) 



Null Data 
(6bit=000000) 



ONU ID 
(IByte) 



Length 
(28yte) 



HCS 
(2Byte) 



ATM POU(Cells) 



60 





[H 


07] 






61 

/ 


62 
/ 


63 
/ 


64 


65 
/ 


Packet Type 
(2bit=11) 


Control Type 
(6bit=000010) 


Temp ONU ID 
(6Byte) 


Random delay 
(3Byte) 


HCS 
(2Byte) 



SOP 
IByte 



REGISTRATION REQUEST FRAME 



[08] 



70 71 72 73 74 75 

> ) > } 


76 
/ 


SOP 
IByte 


Packet Type 
(2blt=11) 


Control Type 
(6bit=000011) 


Temp ONU ID 
(6Byte) 


REGISTRATION 
ONU D (IByte) 


RTT 
(3Byte) 


HCS 
(2Byte) 



REGISTRATION RESPONSE FRAME 



[09] 



80 



81 



82 



83 



84 



' -I 

SOP 
IByte 


1 

Packet Type 

(2blt=11) 


Control Type 
(6bit=000100) 


ONU 10 
(IByte) 


HCS 
(2Byte) 



RANGING REQUEST FRAME 
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[110] 



90 91 

1 I 

SOP Packet Type 

1Byte (2bit=11) 



92 

I 

Control Type 
(6bit=000101) 



93 

I 

ONU 10 
(IByte) 



(ERROR 
1 VAL 



94 

-J 

CORRECTION 
VALUE (3Byte) 



95 

_J 

HCS 
<2Byte) 



RANGING RESPONSE FRAME 



[m 1 1 ] 



100 

/ 


101 


102 


103 


104 

' 


105 
/ 


SOP 
IByte 


Packet Type 
(2blt=11) 


Control Type 
(6blNMX)110) 


ONU ID 
(IByte) 


Queue Length 
(2Byte) 


HCS 
(2Byte) 



BANDWIDTH ALLOCATION REQUEST FRAME 



[H12] 



ONU ALLOCATION INFORMATION * NUMBER OF ONUs 
< — H 



110 111 112 113 

/ / / L 


< > 

114 115 116 117 118 

) 1 > ) ) 


SOP 
IByte 


Packet Type 
(ZWt=11) 


Control Type 
(6bit=000001) 


Number 
of ONUs 
{Ibyte) 


ONU 10 
(Ibyte) 


Grant Type 
(Ibyte) 


Grant Tire 

Offset 

Kbyte) 


Grant Time 
Length 
{3byte) 


Periodic ranging 
correction Value 
(3byte) 





119 




/ 




HCS 




(2Byte) 



GRANT FRAME 



[013] 



120 


121 


122 


123 
J 


124 
/ 


SOP 
IByte 


Packet Type 
(2blt=00) 


Control Type 
(6bit=000111) 


OAM Content 


HCS 
(2Byte) 



[015] 



[117] 




20 



sync 



CORRECTION USING 
RTT FROM OCT 




syn c 
lIGrant I 



sync 




sync 
I 



/PREDICTED 
ARRIVAL 



BfiOfl VALUE 

H sync 
^1 I REAL ARRIVAL TIME | 




egistration/ 
Response ; 



Registration 
Response 



sync 
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mi 4] 



im 1 6] 



221 



22| 




1 [sync ) [sync I (sync | 



I sync | Vsync 



\ 




GRAKT FRAME OF MTIAL 
REBSIRMXW REQUEST 



^ 1 ^ 



GRWTT FRAME OF KTFW. 

aaasnttnoN request 



QWff FRAME OF 0OT1AL1 
REGJSTRATDN REQUEST 



20 

_jL 



RTT 



^ 



ONU(|) REQUEST 



OLT 



i UP l RP ff REAL ARRIVAL TIME 
sync | j^tl 1 12 



221 



22J 



ONUI 



sync 



X 



ONU 




I 



RD(1) 




egislxatlpn Response 



, Registration 

I Ftequest transmission \ Registration Response 



sync ijT^l RDO) 

GRANT OFFSET 
=INTT REGISTRATION 
REQUEST REFERENCE POINT 



• DO : Down-stream Delay 

• UD : Up-stream Delay 

• RTT : Round Trip Time 

■ RDOO : Random Delay oenerated at each ONU 




[Ell 8] 



sync 




sync sync 

I [Scheduler] 



Grant I 



sync 



sync 



LBWJtaouMt 4, nc 




Grant I 



GRANT INFORMATION OF 
BANDWIDTH ALLOCATION 
REQUESTS OF EXISTING ONUs 
{There Is not grant ol late 
Registration request) 



GRANT INFORMATION OF 
BANDWIDTH ALLOCATION 
REQUESTS OF EXISTING ONUs 
+ GRANT INFORMATION OF 
LATE REGISTRATION REQUEST 



20 
1 



Ordinary Cycle 



Late-Registration 
Cycl e 



NEW 
ONU 




Ion/ 




\ Vsyncl Grant \ V sync I Grant I Msyncl ^ 



granToffset 
twe of bandwidth 

fAliflCATKW REQUEST 
OF EXISTING ONU 



\ 



ONUO) request 

REAL ARRIVAL TIME 
c 




NEW 1 
ONU (J) I 



BANDWIDTH ALLOCATION \ I 

REQUESTS OF NEW ONU LATE 
EXISTING ONUS REGISTRATION 
(Including data) GRANT OFFSET 



sync 



• DD : Down-stream Delay 

• UO : Up-stream Delay 

• RTT : Round Trip Time 

• RD(x) : Random Delay generated at each ONU 



<72)3BW# 



7C ik 

m 

^c»eH^»IS*iStl5A«l2Sil?Hl024S 

ife4§^ 



51 



^?/M£<kT^°— M04t$404|£ 



(72)3SW# & *T ' 

/<— M03t3n001^ 

fib 

5K033 CB06 CB15 DAI 5 DB02 DB16 
DB22 
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